study staff during school meetings organized by the head teachers.
Grudziadz is an industrial city in north-central part of Poland with a population of approximately 100 000 citizens living in seven new and six old city districts. Living in the new district reflects a combination of larger financial resources of the residents, better housing conditions, higher education level, and lower unemployment rate when compared to the old district.
Each participant underwent a 13 C-urea breath test (UBT) for current H. pylori infection using HeliFAN plus analyzer (Fischer Analysen
Instrumente GmbH). The test was validated on an annual basis.
Validation was performed with use of samples of known gas concentration provided by the analyzer's manufacturer. The accepted variation in test results between tested and standardized samples was <10%. According to the manufacturer's recommendation, the amount of 13 CO 2 in each participant's baseline and 30-minute samples was compared. The result <4‰ was accepted as negative, and ≥4‰ as positive. In addition, a self-administered questionnaire was used to collect relevant information on H. pylori-associated factors.
The questionnaire was divided into three main sections as follows: (a) sociodemographic variables (gender, age, residence area, and household crowding); (b) clinical symptoms, and (c) hygiene practices.
| Statistical analysis
Results were subjected to the statistical analysis and presented as arithmetic means with standard deviation. The comparison of analyzed parameters in the group of children with positive (group F I G U R E 1 The comparison of prevalence of H. pylori infection among junior high school students in Grudziadz in various school years 1) and negative (group 2) result of the 13 C-UBT was conducted. 
| RE SULTS
Of the 3375 subjects invited to participate, informed consent from 3241 subjects (96%) was obtained, including 1892 (58.4%) girls and 1349 (41.6%) boys 13-17 years old (mean age-14.5). Of this 3241 subjects, 1793 (55.3%) lived in the new city districts and 1448
(44.7%) in the old city districts. Each year 379-564 students were tested (on average 463 tests/per school year). Of the 3241 subjects enrolled in the study, 13 C-UBT was performed and results were obtained from 3067 subjects (94.6%).
Of the 3067 subjects eligible for the final analysis, 723 participants (23.6%) had positive 13 C-UBT results (group 1) and 2344 subjects (76.4%) had negative 13 C-UBT results (group 2). There was no statistically significant difference observed in 13 C-UBT positivity depending on the gender (P = 0.57) and the school year (P = 0.06) (Figure 1 ).
Of the 16 symptoms asked in the questionnaire, at least one symptom was reported by 48.7% of H. pylori infected and 47.7%
noninfected subjects (P = 0.6). There were no significant differences in the prevalence of heartburn, fetor ex ore, belching, vomiting, sore throat not related to the infection, recurrent bronchitis, excessive hiccup, epigastric or chest pain, epigastric satiety, flatulence, diarrhea, and constipation between infected and noninfected participants. The chronic cough was significantly more frequent in group 1 (P = 0.04), and epigastric discomfort was more frequent in children of group 2 (P = 0.002; Table 1 ).
The 13 C-UBT positivity was various depending on the household crowding and ranged from 21.4% in four-person households to 39.5% in the households with more than seven persons ( Figure 2 ). In addition, the 13 C-UBT positivity was observed in 26.8% of children living in old town districts and 20.9% of children living in new town districts (P = 0.0002).
The children with positive 13 C-UBT significantly more frequent consumed raw vegetables (P = 0.002), drank unboiled water (P = 0.001), used collective catering facilities (P = 0.0005), and owned a dog (P = 0.002). Consumption of raw meat, washing hands after coming back home, after using the toilet, and after the contact with an animal, owing a cat or a cat and a dog, did not influence the 13 C-UBT result (Table 2 ).
Univariate analysis showed that H. pylori positivity as detected by 13 C-UBT was positively associated with age > 16 years (OR = 2.126; Table 4 ).
| D ISCUSS I ON
In this cross-sectional analysis, we found that the present positivity . 3 The prevalence observed in our study was lower compared with those reported in previous study. Furthermore, the prevalence was even lower (15.7%) in 2010 in asymptomatic schoolchildren aged 7-15 years living in the urban area of Upper Silesia (southern part of Poland) in the study by Krusiec-Świergoł et al. 5 The decreasing prevalence of H. pylori in Poland may partially explain the declining incidence of gastric cancer reported in our country. 6 However, in the current study no decreasing trend in prevalence of H. pylori infection during the 7-year period of time was observed.
Presumably, the population should be observed for a longer period of time to notice significant changes in H. pylori prevalence.
It is not surprising that the prevalence of H. pylori infection was significantly associated with age, but not sex in the univariate-and multivariable-adjusted models. The increasing prevalence of H. pylori infection with age has been well documented. 7 However, the age of H. pylori acquisition is still unclear and could differ among populations. There is evidence that the infection is acquired largely during childhood, while both the acquisition and eliminating rates are low in adulthood. 8 It is hypothesized that the increasing prevalence of H. pylori infection with age is attributable to a birth cohort effect or accumulated risk of infection by age. 1 However, the cross-sectional nature of the present study limits the ability to determine whether the increased prevalence of H. pylori with age is due to a cohort effect.
The relationship between gender and H. pylori infection has been
controversial in previous studies. 1,9,10 A meta-analysis by Zamani et associated with the infection. In the current study, the prevalence of H. pylori infection among our cohort of junior high school students living in a city with circa 100 000 inhabitants were significantly higher among individuals living in the old town district, consuming raw vegetables, drinking unboiled water, and using collective catering facilities, each of them increasing risk of infection by about 1.3-fold. After multivariable adjustment, all of these factors remained significantly associated with H. pylori infection. Drinking unboiled water seems to be the major factor positively associated with H. pylori positivity. To the best of our knowledge, no data on drinking water contamination in Poland were presented. However, multiple studies reviewed by
Aziz et al 17 shown that there is a contamination of drinking water with H. pylori in many countries. Although the risk of infection remains poorly characterized it is plausible that water contaminated by H. pylori is a route for the transmission of the infection. 18 Therefore we hypothesize that drinking water in Poland should be seriously considered as one of the likely candidate sources for the H. pylori infection and it is still important to deal with it effectively.
In our study, living in the old town district of Grudziądz was found to be the second major factor correlated with H. pylori posi- and H. pylori positivity.
In conclusion, the prevalence of H. pylori in this study provides 
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